We compare the physical parameters and the relative abundances calculated throughout supernova (SN) and γ-ray burst (GRB) host galaxies by the detailed modelling of the spectra. The coupled effect of shocks and radiation from the starburst within the host galaxy is considered. We have found that 1) shock velocities are lower in long period GRB (LGRB) than in SN host galaxies. 2) O/H relative abundances in SN hosts are scattered within a range 8.0 <12+log(O/H)<8.85 but they are close to solar in LGRB hosts.
INTRODUCTION
The explosion of a degenerate carbon-oxygen white dwarf is at the origin of Type Ia Supernovae (SN). SN Type Ib and Type Ic which derive from the collapse of massive stars, (see Maoz et al 2014 for a review) were stripped of their H and He envelopes, respectively. SN Type IIn (e.g. Filippenko 1997) which are characterised by the presence of H, show a wide variety of photometric and spectroscopic properties, while hydrogen deficient SN Type I split into Type Ia which show blended iron-group element emission lines, and Type Ib and Type Ic which are characterised by several lines of intermediate elements. SN explosions lead to collisions of the ejecta with the host galaxy medium. A shock propagates in reverse through the circumstellar matter (CSM), while the shock accompanying the ejecta propagates outwards through the host galaxy clouds (Chevalier 1982) .
Observational and theoretical evidences indicate that long duration γ-ray bursts (LGRB) originate from the death of very massive stars (e.g. Paczynski 1998), they are flashes of cosmic high energy (∼1 keV − 10 GeV) photons (Fishman & Meegan 1995) and explode in star forming galaxies.
LGRB and their afterglows are associated with broad lined SN Ic (e.g. Hjorth et al 2003 , Stanek et al 2003 . They provide information about star-forming galaxies at high z (e.g. Krühler et al 2015, Blanchard et al 2015 and references therein) . LGRB host galaxies are moderately star forming (SFR ∼ 1-10M⊙ yr −1 ), with stellar masses of ∼ 1-5 10 9 M⊙ and high specific star formation rates (Fruchter et al 2006 , Savaglio et al 2009 . Moreover, they reveal morphology, star forming rates and burst energetics and location relatively to the galaxy centres (Castro-Tirado et al 2001) . Sollerman et al (2005) investigating low redshift (z< 0.2) GRB galaxy hosts through spectra which include the HeI 5876 line, concluded that they are star-forming galaxies (L< L⊙ ) with relatively low metallicity. Helium lines are significant for GRB as well as for SN Type Ic relatively to Wolf-Rayet (WR) stars, which could be considered as LGRB progenitors, depending on metallicity (Han et al 2010) .
Short duration GRB (SGRB) last less than 2s, while LGRB have longer duration (Kouveliotou et al 1993) . Short bursts have significantly fainter afterglows. Their properties are known from their association with the host galaxies (Fong et al. 2013 ). However, Fong et al could not find a trend linking GRB duration and host type. The lack of an associated supernova and their link to a heterogeneous sample of host galaxies (e.g. Kann et al. 2011 ) is consistent with a compact binary merger origin (Rosswog et al. 2003) , such as neutron stars or black holes. de Ugarte Postigo (2012) suggested that the merger is not associated with the galaxy star-forming region bulk, but it occurs in dense regions.
In this paper we refer to the narrow line-emission spectra from SN and GRB host galaxies. In SN hosts the spectra are emitted downstream of shock fronts which decelerate colliding with high density clouds. The line ratios account for the physical conditions of the gaseous clouds, for the photoionization flux from the starburst (SB) throughout the host and for the progenitor composition. The spectra seen in GRB hosts originate in star-forming regions, probing the conditions of the gas. SN and GRB are generally analysed by their light curves, whereas the host galaxy properties are investigated by the continuum spectral energy distribution (SED) in the different wavelength domains and by the line spectra. Spectroscopic data provide a full physical and chemical picture for local galaxies. At high redshifts the data are reduced to a few significant lines, but the surveys contain hundreds of objects. Therefore, in order to obtain the O/H metallicity, O/H are calculated by the "direct methods" (see e.g. Modjaz et al 2008) . The data are also compared with diagnostic diagrams calculated for general cases. On the other hand, the detailed modelling of the spectra, which is currently used to interpret local galaxy spectra, cannot be always adopted for high z objects, if the models are not constrained enough, e.g. by the lack of the auroral line [OIII] 4363 (see Contini 2014a), one of the H lines such as Hβ , Hα (Hγ is not always observed), He lines and others. This leads in particular to the ambiguous identification of the gas photoionizing and heating sources (AGN, SB and/or shocks).
In the following we revisit the emission spectra from the host galaxies of super-luminous SN (SLSN) presented by the Leloudas et al (2015) survey, of different SN types by Sanders et al (2012) , of broad lined SN Type Ic by Modjaz et al (2008) , of the LGRB hosts from the surveys of Krühler et al, Savaglio et al (2009) , Sollerman et al (2005) , CastroTirado et al (2001) , Graham & Fruchter (2013) , Levesque et al (2010) , Vergani et al (2011) , Piranomonte et al (2015) , the LGRB line and continuum spectra with WR features from the Han et al (2010) survey and the SGRB line spectra from de Ugarte Postigo et al (2014), Cucchiara et al (2013) and Soderberg et al (2006) . We have selected the spectra suitable to constrain the models. The code suma 1 which simulates the physical conditions in a gaseous cloud under the coupled effect of photoionization from a primary radiation source and shocks was adopted to calculate the spectra. The line and continuum emission from the gas are calculated consistently with dust-reprocessed radiation in a plane-parallel geometry. The input parameters refer to both the shock and the photoionization source. We obtain the physical characteristics of the different host galaxies reproducing by the calculations the observed line ratios of each object, i.e. the photoionization source intensity flux, its frequency distribution (AGN or SB) and in the SB case the effective temperature and ionization parameter. Moreover, we obtain the shock velocity, the preshock density, the geometrical thickness of the gaseous clouds and the element abundances throughout the host galaxy.
1 http://wise-obs.tau.ac.il/∼marcel/suma/index.htm
In the following, we present new results and compare them with those of previous investigations, in particular about the element abundances at relatively high redshifts, because metallicity is one of the fundamental parameters which affects the evolution of massive stars (Piranomonte et al, Sollerman et al, etc) . In Sect. 2 we briefly comment about modelling approaches. In Sect. 3 we present the modelling of the galaxy hosts and in Sect. 4 we discuss the results regarding the SFR connection with the different physical parameters and element abundances. Concluding remarks follow in Sect. 5.
MODELLING APPROACH
The code calculates the emission line and continuum flux from a cloud of gas (and dust), independently from the number of the observed lines. The calculated line wavelengths range from far-UV to far-IR. We do not report in the tables the calculated lines which cannot be compared with the data. We refer only to spectra emitted from the SN and GRB host galaxies where the different shock and photoionization events occur. Detailed modelling by the codes e.g. CLOUDY, MAPPINGS, etc., that were assembled following the observations of spectra rich in number of lines from different elements and in different ionization stages, is generally disregarded for high z galaxies, because the observed lines are few, while hundreds of galaxies are observed in each survey. Galaxies at high redshifts often originate from mergers and show a disturbed hydrodynamic structure. Collisional phenomena are critical in the calculation of the spectra adopting models based on the coupled effect of photoionization and shocks. We suggest that they are the closest approximation to the complex structure of the emitting gas and they are therefore suitable to SN and GRB host galaxies. Different results derive from the different interpretation methods. Anderson et al (2016) claim that emission line diagnostics are separated in two groups. Empirical methods, using the [OIII] 5007/4363 ratio to estimate the emitting gas temperature, calculate the O/H relative abundance directly from the oxygen line ratios to Hβ . The second group compares the observed line ratios with those predicted by photoionization/stellar population synthesis models. Our approach is different. A comparison between the results obtained by the "direct methods" and by the detailed modelling adopting SUMA was presented by Contini (2014a) who suggested that the relative abundances obtained by direct methods are lower limits, because a constant temperature is adopted throughout all the galaxy. It is well known (Williams 1967 ) that the gas recombines following the cooling rate by free-free, free-bound and line emission in the regions farther from the radiation source and (Cox 1972) following the cooling rate downstream of shock fronts. Therefore, regions of low temperature and density in the galaxy should be considered. The line fluxes are calculated multiplying the fractional abundance of the corresponding ions by the element abundance and integrating throughout the galaxy. Most of the spectral observations of single high redshift galaxies cover the entire object. Interpreting the average spectra by models used to calculate the parameters in the different regions of a single local galaxy, we reach approximated or even distorted information. For instance, the Galaxy is filled with star clusters, colliding clouds of dust and gas heated and ionized by the flux from an active galactic nucleus (AGN), from SB, SN, etc. Turbulence leads to fragmented gas clouds. The SN remnants (SNR) throughout the ISM reveal different physical conditions and element abundances, e.g. the higher than solar (see Table  1 ) He/H ∼0.4 in the Crab Nebula filaments (Williams 1967 , Contini et al. 1977 , the depletion of the heavy elements in the Cygnus Loop (Contini & Shaviv 1980 ), the different kinds of H, He and N rich flocculi or O and S rich knots (Contini 1987 ) and other filaments (Fesen & Milisavljevic 2015) in Cassiopeia A, the dusty clouds showing higher than solar N/H in the Kepler SNR (Contini 2004) , etc. The emitting clouds surrounding the explosion site are compressed, heated and ionized by the expanding shock which blends with the ISM at large distances. Shifting, for instance, the Galaxy complex to a high redshift and analysing the average spectrum observed at Earth (old position), the single region characteristic parameters would result smoothed and averaged.
The rich spectra observed from local galaxies allow to assemble a multi-cloud model taking into consideration many different clouds within the galaxy (e.g. RodriguezArdila et al 2005) . Actually, for high z objects, the observed spectra cover the entire galaxy so, we select for each object the model best fitting the line ratios of a prototype cloud which should prevail throughout the galaxy.
The calculation code
By SUMA, the calculations start at the shock front where the gas is compressed and thermalized adiabatically, reaching the maximum temperature in the immediate post-shock region (T (K) ∼ 1.5 × 10 5 /(Vs/100 km s −1 ) 2 , where Vs is the shock velocity). T decreases downstream following the cooling rate. This region is cut into a maximum of 300 planeparallel slabs with different geometrical widths, which are determined automatically, in order to follow smoothly the temperature gradient.
The input parameters such as the shock velocity Vs , the atomic preshock density n0, the preshock magnetic field B0, define the hydrodynamical field. They are used in the calculation of the Rankine-Hugoniot equations at the shock front and downstream. They are combined in the compression equation which is resolved throughout each slab of gas in order to obtain the density profile downstream. The input parameters that represent the primary radiation field for a SB are the effective temperature T * and the ionization parameter U . For an AGN, the primary radiation is the power-law radiation flux from the active center F in number of photons cm −2 s −1 eV −1 at the Lyman limit and spectral indices αUV =-1.5 and αX =-0.7. The secondary diffuse radiation emitted from the slabs of gas heated by the shocks is also considered. Primary and secondary radiations are calculated by radiation transfer throughout the slabs downstream. The dust-to-gas ratio (d/g) and the abundances of He, C, N, O, Ne, Mg, Si, S, A, Fe, relative to H, are also accounted for. They affect the calculation of the cooling rate. The input parameters (Vs , n0, T * , U , D, relative abundances, etc) which define a model, are the most significant ones in order to represent the conditions of the gas within a specific object clouds. Hundreds of other parameters are considered in the calculations e.g. the recombination coefficients for each ion of each element, the ionization cross sections etc.
Briefly, 1) an initial input parameter set is adopted on the basis of the galaxy observations;
2) the code calculates the density in the slab of gas downstream by the compression equation, 3) the fractional abundances of the ions from each level for each element, 4) line emission, free-free and free -bound emission flux; 5) the temperature of the gas in the slab is recalculated by thermal balancing or the enthalpy equation; 6) the optical depth of the slab and the primary and secondary fluxes are calculated; 7) the parameters found in slab i are adopted as initial conditions in slab i+1; 8) integrating on the line intensity increments calculated in each slab, the absolute flux of each line is obtained at the nebula (the same for the bremsstrahlung); 9) the line ratios to a certain line (in the present case Hβ ) are calculated.
Method of analysis
In the modelling process we calculate grids of models which approximately reproduce the observed line ratios. We start adopting solar abundances as a first trial (Allen 1976 , Table 1). We vary the input parameters until a satisfactory fit to 'all' the observed line ratios is obtained consistently. Each line has a different strength which translates in different precision by the fitting process. A minimum number of significant lines (e. −4 Gauss is adopted. The models are initially constrained by the observed FWHM of the line profiles (when available) which are roughly related with the velocity field and can give a first hint to the shock velocity. In a single galaxy, different emitting regions can be directly recognized from complex FWHM. This determines whether a pluri-cloud model should be considered.
Then, the grids are completed by comparing calculated with observed line ratios to Hβ (e.g. [OIII]/Hβ ), in order to obtain the relative abundances of the different elements. If all the line ratios to H of a single element are higher (or lower) than the observed ones, the relative abundance to H of that element is changed. The abundances of strong 
The density, [SII] and [NII] lines
The gas density n is a crucial parameter in models accounting for the shocks. In each cloud, n reaches its upper limit downstream and remains nearly constant, while the electron density ne decreases following recombination. Recall that n is linked with n0 by compression downstream (n/n0) which ranges between < 10 and > 100, depending on Vs and B0. A high density, increasing the cooling rate, speeds up the re- combination process of the gas, enhancing the low ionization level lines. Each line comes from a region of gas at a different electron density and temperature, depending on the ionization level and the atomic parameters characteristic of the ion.
The density n is roughly revealed by the [SII]6716/6731 doublet ratio. The [SII] lines are also characterised by a relatively low critical density for collisional deexcitation. In some cases the [SII]6716/6731 line ratio varies from >1 to <1 throughout a relatively small region downstream. In fact the [SII] line ratios depend on both the electron temperature and density of the emitting gas (Osterbrock 1974, fig. 5 .3) which, in models accounting for the shocks, are far from constant throughout the clouds. So, even sophisticated calculations which reproduce approximately the highly inhomogeneous conditions of the gas, lead to some discrepancies between the calculated and observed line ratios. 
O/H and the [OIII] 4363 line
O/H relative abundances calculated by detailed modelling are generally higher than those calculated by the "direct methods". In fact, oxygen is a strong coolant which shapes the temperature, density profiles and the relative distribution of the different ions throughout the host clouds. The contribution from slabs of gas to a line can be low in regions where the gas conditions are less adapted to a high ion fractional abundance. A high element abundance compensates the gap between the calculated and observed line intensity. By the "direct methods" the regions of gas with temperatures and densities less adapted to a line are not considered and the element abundances are calculated directly considering the most appropriated conditions for the ion. 
COMPARISON OF OBSERVED WITH CALCULATED SPECTRA
We have gathered the spectra emitted from SN and GRB host galaxies. Modelling results of selected objects are shown in the following.
Leloudas et al (2015) SN galaxy host survey
Leloudas et al (2015) present the spectra from the host galaxies of super luminous SN (SLSN). They are very bright explosions which mostly occur in faint dwarf galaxies. The subtypes SLSNI and SLSNR are H poor and they are distinguished by their light curve evolution. SLSNII are H rich. Leloudas et al (2015) refer to Extreme Emission Line Galaxies (EELG) observations. For spectroscopy they used FORS2 and X shooter on the VLT, OSIRIS on the GTC and IMACS on Magellan. Narrow lines originate from the host galaxy, downstream of the shock produced by collision of the fast moving ejecta with the CSM (see Leloudas et al 2015 and references therein). We report in Table 2 the data presented by Leloudas et al (2015) in their table B1. For each galaxy the observed line ratios are followed in the two next rows by the best fitting results calculated by shock dominated (SD) models (ml1-ml26) and radiation dominated (RD) models (mll1-mll26) which account for the photoionization flux from the SB + shocks, respectively. In Table 2 , columns 8-15, the model input parameters are reported. The SD models (ml1-ml26), which best reproduce the [OII]/Hβ and [OIII]5007+/Hβ line ratios (the + indicates that the doublet is summed) show relatively high shock velocities (except for SN 1999as and SN 1999bd). SD models are presented for all the objects even if a broad component was observed only in the Hα and [OIII] line profiles of the PTF11dsf galaxy. This broad component can be attributed to strong outflows of SN winds (Leloudas et al) or from SB star outbursts (Contini 2015) . The relatively low velocities of RD models refer to the encounter of the SN outflowing shock with the ISM clouds. The shock velocities and pre-shock densities calculated by RD models are in average similar to those in the proximity of SB clouds (Contini 2015 and references therein). The results of absolute Hβ fluxes (in Table 2 , col. 11) calculated for SD models show that the intensity of the line fluxes are lower than those calculated by coupled photoionization and shock by factors between 10 and 1000. Therefore the contribution of high velocity clouds can be hardly distinguished from the underlying noise of the spectra. SD models overpredict the observed [OIII] 4363/Hβ ratios by factors >3. Therefore, RD models are more appropriated. Table 2 results confirm that SN generally occur in SB galaxies and show that some star temperatures are approaching those characteristic of outburst (see Contini 2014b) . The temperatures of a few SLSNI and SLSNR host SB are even higher than those found in galaxies with activity at relatively high z. We associate the activity in galaxies ( van Dokkum et al. 2005) to an AGN, a SB, and to shocks on the basis of a strong wind throughout the galaxy, while we refer to quiescent galaxies (Kriek et al. 2009 ) because emitting weak lines. Those imply a low luminosity AGN and a low star formation rate (SFR = 1 -3 M⊙ yr −1 ) compared with models of stellar population synthesis SEDs. Contini (2014b) claims that activity is connected with a high SB temperature (T * > 10 5 K). The O/H relative abundances are scattered between O/H = 10 −4 and 7.1 10
(we refer to O/H solar = 6.6 10 −4 by Allen 1976 in Table 1 ). N/H are generally lower than solar (10 −4 ) by factors of 5-20. The geometrical thickness of the emitting clouds drops from D 30 pc for galaxies at z 0.3 to 0.3 pc at lower z. In general the shocks accompanying turbulence in the SB lead to fragmentation of matter and to different cloud thickness within a large range.
Sanders et al (2012) SN host galaxy survey
Sanders et al presented the spectroscopic observations of a relatively large sample of different SN type host galaxies at 0.01<z<0.15. The authors were particularly interested in the relative abundances of significant elements. The results of their investigation show rather low metallicities. They were obtained by different methods which are well described in their text. These methods which refer mainly to the oxygen lines cannot provide a consistent representation of the physical properties of the emitting gas such as to explain all the line ratios reported by each galaxy spectrum. Therefore, we have revisited their spectra by detailed modelling (msnd1-msnd24) in order to compare the results and in particular, to provide a more detailed representation of the physical conditions throughout the emitting gaseous clouds. The results of modelling are presented in Table 3 . We constrain the models by the weakness of the [OIII]4363 line. These spectra are well reproduced by clouds of gas propagating outwards from the SB (the photoionizing source), while the spectra corresponding to relatively high [OIII] 4363/Hβ ( 0.1) are reproduced by clouds propagating inward towards the SB. In the latter case the radiation flux reaches the shock front of the cloud, in the former case it reaches the edge opposite to the shock front.
To better understand this result we present in Fig. 2 the profile of the electron temperature, electron density and fractional abundances of significant ions throughout the clouds for models msnd15 and msnd15-0 corresponding to outflow and to inflow, respectively. In the outflow case (top diagrams) the emitting cloud is divided into two halves represented by the left and right diagrams. The left diagrams show the region close to the shock front and the distance from the shock front on the X-axis scale is logarithmic. The right diagrams show the conditions downstream far from the shock front, close to the edge reached by the photoionization flux which is opposite to the shock front. The distance from the illuminated edge is given by a reverse logarithmic X-axis scale. The inflow case is represented by the bottom diagram. Fig. 2 diagrams reveal why, compared with Sanders et al results, the metallicities calculated by detailed modelling (Table 3) are generally higher than those deduced by different methods. In the outflow case, the O ++ /O fractional abundance is very low throughout more than half of the geometrical width of the cloud, therefore to obtain relative high [OIII] 4363/Hβ a relatively high O/H is adopted (Sect.
2.4). In the inflow case, O
++ /O is nearly constant and corresponds to T∼ 10 4 K, so a relatively low O/H= 4 10 −4 nicely fits the observed line ratio. Outflow is more suitable to the clouds in SB environments. Inflow in few cases can be justified by the turbulent regime created by shocks throughout SB regions.
Modjaz et al (2008) broad-lined TypeIc SN host galaxies
The element abundances in the host galaxies are a basic issue to understand the characteristics of local and high redshift SN and GRB phenomena. Modjaz et al (2008) fig. 5.3 ). Such densities are low compared to those found in SN and GRB host galaxy emitting clouds. We refer to preshock densities of ∼ 100 cm −3 , which lead to the satisfactory fit of all the other line ratios. This ambiguity is discussed in Sect. 2.3 and it is probably due to the continuum subtraction. The 12+(O/H) relative abundances which result from our modelling range between 8.79 and 8.66 in the central galaxy regions and between 8.82 and 8.75 at the SN positions different from the galaxy centre. Modjaz et al results range between a maximum of 9.15 and a minimum of 8.24 with different methods and for different galaxies in the centre and between 9.08 and 8.38 in the SN position out of centre. (2015) LGRB host galaxy survey Krühler et al investigate the physical conditions of LGRB host galaxies by recent observations of 90 objects. Long period GRB are connected with core-collapse of progenitors of SN of Type 1c. Krühler et al claim that a GRB explosion represents a very rare endpoint of stellar evolution. They present VLT/X-shooter emission lines of GRBselected galaxies at 0.1< z< 3.6 and analyse the correlation between the host physical properties and element abundances. We revisited the spectra by the detailed modelling of the line ratios, using models which account consistently for photoionization from an SB + shocks. The spectra lacking the data of some significant lines were excluded because unable to constrain the models. In Table 6 we present the results of modelling. The line ratios have been reddening corrected. The observed FWHM are calculated by
Krühler et al
, where ∆V∼ 35 km s −1 , as given by Krühler et al. They are used to constrain Vs . In Table 6 , for each observed spectrum, the corrected line ratios are followed in the next row by model results (mk1-mk52).
The 090201 spectrum, which shows particularly high gas velocities (400 km s −1 ), could be reproduced by three different models, SD, SB and AGN dominated. The Hβ flux calculated by the AGN model is definitively higher than those calculated by the other models, suggesting that an AGN could be present in the host galaxy. Compared with the models for SLSN hosts, long GRB hosts in the same z range show in general very low ionization parameters U , indicating relatively high dilution of the radiation flux due to a large distance R of the emitting gas from the photoionization source. The flux F from the SB stars and the ionization parameter U are combined by F (r/R) 2 =U nc, where r is the radius of the star, R the distance to the emitting nebula, n the density of the gas and c the speed of light. Alternatively, the flux is obstructed on its way to the clouds. At higher z, the results are different (see Sect. 4.1). (Table 7) . Comparing the results for the O/H relative abundances obtained by Savaglio et al by different methods and by detailed modelling confirms that significant differences can lead to different conclusions about the LGRB host galaxy nature. As mentioned in Sect. 2 the main theoretical reason of the gap derives from the fact that the lines within a galaxy are emitted from gas in various physical conditions. Detailed modelling was used to explain the conditions in local galaxies where the spectra account for many lines in different ionization levels and corresponding to many elements. We believe that the same models should be used for galaxies at higher redshifts even if at the state of the art the lines are few.
LGRB host galaxies with different characteristics
The modelling of the host spectra of GRB 980425 presented by Sollerman et al (2005) , GRB 991108 presented by both Castro-Tirado et al. (2001) and Graham & Fruchter (2013) , GRB 010921, GRB 011121, 020819B, GRB 050824, GRB 050826 and GRB 070612A by Graham & Fruchter (2013) , GRB051022 by Levesque et al (2010) , GRB 091127 by Vergani et al (2011) and GRB 000210 by Piranomonte et al Table 8 . The models are given in Table  9 . Sollerman et al (2005) spectrum was selected because the survey refer to low redshift galaxies (z< 0.2) that host GRB. They claim that they are star-forming galaxies (L< L⊙ ) with relatively low metallicity. The spectra include the He I 5876 line which is also significant in SN Type 1c hosts relatively to WR stars. Sollerman et al derived for the first time the SFR of the GRB 980425 host. They have shown that this galaxy is not very metal-poor, and that a population study based on the broad-band photometry is consistent with a normal star forming galaxy with continuous star formation over 5 -7 Gyrs, i.e., not with a starburst galaxy. A similar 1 in erg cm −2 s −1 ; 2 in 10 10 photons cm −2 s −1 eV −1 at the Lyman limit N/H and S/H similar to other galaxies at this z. The SB effective temperature is 6.5 10 4 K higher than Sollerman et al results. The FWHM of the line profiles observed by CastroTirado et al and reported in Table 3 for 991208 are broad (1200 km s −1 ). The spectrum shows only a few lines, but the model is constrained by the high velocity shock. O/H is slightly lower than solar, but Ne/H and N/H are solar. In contrast, the spectrum reported by Graham & Fruchter shows Vs similar to those which appear for other LGRB hosts in the other surveys. For both models mGRB2a and mGRB2b U is higher than generally found. The FWHM of 091127 host observed by Vergani et al are rather narrow (50 km s −1 ). The [OII]/Hβ line ratio is unusually high. The modelling shows low Vs and n0 (60 km s −1 and 60 cm −3 , respectively), very thin clouds (0.03 pc) and O/H 1.12 solar, while N/H and S/H are low. Piranomonte et al present VLT/X-Shooter spectra of the LGRB hosts at z< 2. We have selected GRB 000210 host galaxy spectrum from the Piranomonte et al (2015) sample because both the Hα and Hβ lines were measured. Our modelling leads to "normal" parameters (mGRB11). For all the LGRB hosts presented in Table 8 O/H is close to solar. 1 in km s −1 ; 2 in cm −3 ; 3 in 10 18 cm; 4 in erg; 5 10 −4 ; 6 in 10 4 K; 7 reddening corrected;
Han et al (2010) sample of LGRB hosts showing He, Ar and Fe lines
Han et al present the spectra of LGRB hosts with richer data and determine metallicities by direct methods. We present in Table 10 the modelling of Han et al spectra and in Table 11 the models adopted to reproduce the line ratios. Our results were obtained constraining the models on the basis of the He, Ar and Fe lines, which are seldom observed in the SN and GRB host spectra. We have found in the host galaxies shock velocities 200 km s −1 and n0 between 50 and 350 cm −3 . Ar/H and Fe/H are by factors of 2 and 6 lower than solar, respectively. However, Fe/H is based on one only object, 980703. The O/H abundances calculated by the detailed modelling of the spectra are higher than those calculated by Han et al adopting the direct method (Sect. 4.2). N/H and S/H are lower than solar up to a factor of 10. To best reproduce the spectra of 980703 and 990712 we adopted He/H=0.13. Higher than solar (0.1) He/H are found close to WR stars. In 980703 spectrum the HeII lines were not observed, but a high He/H=0.13 was predicted by modelling. Helium is a strong coolant and affects the calculation of the whole spectrum. The large cloud geometrical thickness reaching ∼30 pc were found by modelling the 060505b spectrum which refers to the entire host. In most of the host galaxies D ∼ 10 pc, while in 020405 and 060218 D = 0.003 pc and 0.01 pc, respectively. These small clouds have relatively high n0. The models were calculated adopting an inward motion of the clouds, towards the star-forming region. T * are low, 3 10 4 K, but not exceptional. Particularly low are the ionization parameters, indicating that the emitting regions in these two objects are far from the SB stars. The SN associated with 020903 most probably occurred at several hundred parsecs from a bright, relatively compact region responsible for WR and O star traces in the spectrum (Hammer et al 2006) . Accordingly, the calculated geometrical thickness of the emitting clouds is relatively large (D=3 pc). We find for 031203 O/H solar and for 030329 O/H 0.34 solar. A J-band image presented by Gal-Yam et al. (2004) for 031203 shows that the GRB occurred in the central regions of the host galaxy.
In Fig. 3 we present the modelling of the continuum SED of the Han et al host continuum emission. The observed different object fluxes are shifted along the Y-axis in order to compare the SEDs in the same diagram. The Yaxis scale refers only to 980703. The data were not reddening corrected, therefore the near-UV should be considered as lower limits. For each galaxy we show the bremsstrahlung (black line) calculated by the model which best fits the line spectrum (Table 11) , the reprocessed radiation by dust calculated by a dust-to-gas ratio d/g=10
−15 by number (dotted line) and the black body (bb) flux referring to temperatures selected phenomenologically to best fit the SED. Reradia- tion by dust grains are shown only to indicate the peak frequency range. The temperatures referring to the bb fluxes, which range between 3 and 8 10 3 K, are by a factor > 10 lower than those found for the SB stars by modelling the line spectra. They represent an older stellar population throughout the hosts. Except for 020405 and 031203 which can be reproduced by the bremsstrahlung alone, the other SEDs are well fitted by the summed bremsstrahlung and bb fluxes. For 030329 two bb fluxes at different temperatures are present, while for 990712, 060218 and 060505 the bremsstrahlung plays a negligible role. The latter refers to the whole host.
SGRB 130603B and SGRB 051221A host galaxies
The spectra by FORS2 and X-shooter at VLT and ACAM at WHT were observed by de Ugarte Postigo et al (2014) . They claim that SGRB most probably derive from the merger of compact objects, in particular for the short duration GRB 130603B, on the basis of the detection of "kilonova"-like signature associated with Swift. The host galaxy is a perturbed spiral due to interaction with another galaxy (de Ugarte Postigo et al). In the spectrum taken by X-shooter the afterglow dominates the continuum, but the lines emitted from the host were used in their modelling. Therefore, we refer to line ratios and not to line fluxes. The FORS spectra show the core, the arm and the opposite side of the galaxy. We report the X-shooter and FORS reddening corrected spectra observed by de Ugarte Postigo in Table 12 , neglecting the GTC spectra because they do not include the Hα line. Each observed spectrum is followed by the best fitting model (mS1-mS4) in the next column. The spectrum observed by Cucchiara et al (2013) for SGRB 130603B is also reported in Table 12 for comparison. The models show shock velocities and pre-shock densities in the norm. However, to best reproduce all the line ratios we adopted a magnetic field B0 higher by a factor of 3 than for the LGRB galaxies presented in the previous sections. A higher B0 prevents compression in the downstream gas, but its effect on the line ratio results is different than that obtained reducing the preshock density (see Contini 2009 ). We find O/H near solar in all the positions in agreement with de Ugarte Postigo et al results, and N/H and S/H lower than solar by factors 2. S/H in FORS (OT site) is nearly solar. The cloud geometrical thickness is relatively large (D=1.8 pc) in the X-shooter (OT site). D=0.3 pc is used to fit the FORS spectra, showing a larger cloud fragmentation. The spectrum reported by Cucchiara et al (2013) is reproduced by model (mS5) similar to those used to fit the spectra observed by de Ugarte Postigo et al. Star temperatures and ionization parameters referring to the SGRB are rather low (∼ 3.5 10 4 K and ∼ 0.01, respectively). Most of the spectra presented for SGRB surveys (e.g. Fong et al 2013 , Berger et al 2005 do not contain enough line to constrain the models. We report in Table 12 , last two columns, the spectrum observed by Soderberg et al (2006) for SGRB 051221a at z=0.546 and model mS6. The line ratios were reddening corrected adopting Hγ/Hβ =0.46. The best fitting model shows 12+log(O/H)=8.8, in agreement with Soderberg et al who calculated 8.7 by the R32 method (upper branch). We have found T * =8.2 10 4 K and U =0.007. T * are higher than for SGRB 130603B, where T * is rather low (∼ 3.5 10 4 K). U , however, are similar. For both SGRB 130603B and SGRB 051221a the ionization parameters are relatively low, roughly indicating that the host observed positions are far from the star-forming region. Compared with LGRB hosts reported in Table 8 , we cannot find any significant difference in the physical conditions of the host, except for a higher magnetic field in 130603B.
RESULTS
Most of the present work refers to the modelling of the SN and GRB host galaxy line spectra. The results show that to reproduce narrow line spectra the calculations should account for the coupled effect of shocks and radiation from the starburst within the host galaxy. The precision of modelling is given in graphical form for the strongest lines in Fig. 4 . For [NII]/Hβ the fit of calculated to observed line ratios is less precise. In fact, at the velocities corresponding to the FWHM observed in the line profiles, the [NII] doublet is blended with the Hα line. Therefore, the derived line intensities are more uncertain.
Most of the parameters which partly describe high redshift issues, such as SFR, stellar masses, element abundances, etc. are calculated from the data observed at Earth. On the other hand, modelling results reveal the conditions of gas and dust at the emitting clouds. Table 13 . Table 13 . Black open circles and open diamonds : SFR referring to GRB and SN host galaxies, respectively. 
Physical parameters
The results of shock velocities, preshock densities, cloud geometrical thickness, SB effective temperatures, ionization parameters and Hα absolute fluxes calculated at the nebula are shown as function of z in Figs. 5 and 6. Fig. 5 top diagram shows the pre-shock densities and the shock velocities calculated in the host clouds. The ranges for SLSN (n0 between 100 and 1000 cm −3 , and Vs between 100 and 1000 km s −1 ) are similar to those found in local AGN and SB galaxies. The results calculated by RD models are adapted to the expanding shocks resulting from the explosion, propagating through the ISM clouds. Vs upper limits calculated by SD models for the Leloudas et al sample of SLSNII hosts are suitable to the reverse shock. The Hβ fluxes (Table 2) calculated by SD models are relatively low and indicate that they could give only a minimum contribution to the spectra. Velocities of 1000 km s −1 are characteristic of the Crab nebula SNR. Lower Vs are more appropriated to the older Cygnus Loop SNR filaments. In the redshift range where both LGRB and SN host spectra are observed Vs are higher for the SN hosts. In particular for LGRB hosts, n0 and Vs are located at the lower limit of the ensemble of the data. This suggests that the LGRB event negligibly affects the host galaxy cloud conditions. Fig. 5 bottom diagram refers to the SB effective temperature and ionization parameter. T * are relatively high in few SLSNR hosts; in more SLSNI hosts T * > 10 5 K are even higher than in galaxies showing activity at z 2. U has a smoother trend.
LGRB hosts correspond to relatively low SB temperatures (∼ 3 10 4 K), increasing towards z=2. The same trend is shown for U , which appears at the lower limit for 0.4<z< 1.3, it is largely scattered at z> 2, reaching U ∼1. Such high U reveal a small dilution factor of the SB flux.
In the bottom diagram of Fig. 6 the cloud geometrical thickness appears as a function of z. Except for a few SLSN where D are close to 3-30 pc, SN and GRB show D ∼ 0.3 pc for all the host clouds. At z between 0.3 and 2.3, D splits between 0.3 pc for GRB and D < 0.003 pc for the other galaxy types. D is obtained phenomenologically by the calculations. It is a leading parameter in modelling because linked with flux absorption and emission in each slab of the downstream gas at different wavelengths. Moreover, D determines the emission measure EM=Σ n ne ∆x, where ∆x is the gas slab thickness (D=Σ∆x) and n and ne the H density and the electron density, respectively in the slabs where the physical conditions are approximately constant. EM enters in the calculations of the line intensities. D depends on fragmentation due to the turbulent regime created by shocks. Blanchard et al (2015) refer to the galaxy sizes, which in compact galaxies could roughly represent the upper limit to the geometrical thickness of the clouds. However, it is generally found that D is small compared with the galaxy dimensions and several clouds are included in each galaxy.
Metallicities
Following Vergani et al, metallicity is one of the main parameters which affects the evolution of massive stars as well as their explosive deaths (e.g. Woosley 1993, etc) . In Fig. 6 top diagram we show the results of O/H and N/H calculated in each host by detailed modelling. O/H is depleted in most of the SN and SLSN host clouds for 0.1<z<1, while it is close to solar in most of the GRB hosts. Regarding the N/H ratio, we note a large distribution of N/H from solar to lower than solar by a factor >10 for both SLSN and GRB hosts. Subsolar N/H is an indication of external gas acquisition through merger processes.
In Fig. 7 Fig.  7 shows that the results for SLSN hosts roughly correlates with those calculated by detailed modelling. The results for the host galaxies of long and short period GRB, LGRB which contain WR stars and other LGRB are neglected because metallicities calculated by detailed modelling are near solar for all of them. Some observed LGRB hosts show high metallicity. Krüler et al (and references therein) point out that "several metal rich GRB were discovered". Graham et al (2015) recently confirmed that high metallicities can be found in LGRB. It was explained by Contini (2014a) are different from those generally obtained by other modelling methods which indicate low metallicities in LGRB galaxy hosts. This leads to serious consequences in evolution theories based on metallicities. We justify our results by claiming that the theoretical calculations of spectral lines and continuum were carefully checked by modelling the rich spectra of local objects. On the other hand, "direct methods" and their results are universally accepted by the scientific community. LGRB hosts even show a decreasing trend with SLSNII objects in the top tail. This unexpected trend is due to the effect of the other parameters. At high T * ( 10 5 K) as those found for SLSN host SB, Hα increases with T * . A nearly linear increasing trend of log(Hα ) with log(U ) is evident in Fig. 8 top right diagram. Hα is a strong function of the ionization parameter U , which depends on both the photoionization source (SB) flux and the host cloud LGRB different hosts (Table 8)  magenta plus LGRB hosts with WR stars (Han et al) black dots other high z galaxies (Contini 2015) . density. T * and U different effects on the calculated line ratios are discussed in Sect. 2.2. The increasing trends of Hα with Vs and n0 appear in the middle left and right diagrams, respectively, neglecting SD models for SN. At the relatively low Vs (< 350 km s −1 ) and n0 (< 300 cm −3 ) which are characteristic of the gas in the host galaxies presented in previous sections, the effect of the other parameters leads to the large scattering of the results. Accordingly, the increasing trend of Hα with D (bottom left) is strongly disturbed. The trend of Hα with O/H (bottom right) is hardly evident for SLSN hosts which are distributed on a relatively large O/H range. It is even less clear for GRB hosts because most of them show solar O/H. SFR are calculated by the Hα luminosity observed at Earth LHα (Kennicutt 1998) . SFR ∝ LHα , and LHα =Hα (at Earth)× 4 π d 2 =Hα (at the nebula)× 4 π R 2 (adopting a filling factor ff=1) where d is the distance to Earth and R the radius of the cloud, i.e. the distance of the cloud from the host galaxy SB stars. Fig. 9 shows the results of R as function of z for ff=1. The emitting cloud radius in the SLSN hosts are lower than in GRB hosts and in SN hosts at lower z, indicating more compact galaxies. The clouds in SGRB hosts have larger radius than in LGRB hosts at the same z, however, the data are too few to be meaningful. Larger R, best fitting the galaxy observed dimensions, could be found for ff< 0.01. It seems from Fig. 9 that the increasing trend of SFR with z at high z depends on R rather than on Hα which follows the trend of U . New data at higher z are needed.
CONCLUDING REMARKS
The results obtained by modelling broad lined SN Type Ic hosts by Modjaz et al, SN hosts by Sanders et al and SLSN host galaxies by Leloudas et al are presented in this paper and compared with those calculated for various LGRB and a few SGRB host galaxies at z<3.4. It was found that:
1) The differences between the II , I, and R SLSN types are irrelevant in terms of the host Vs and n0. but T * and U calculated for a few SLSNI hosts (> 10 5 K and 0.1, respectively) are higher than for the other SLSN types. The latter are similar to T * and U calculated for LGRB hosts (∼ 3-7 10 4 K and 0.01-0.1, respectively).
2) The shock velocities and pre-shock densities in SN host galaxies are similar to those found in the other galaxies reported in Fig. 5 , at the same z, but in LGRB hosts they are lower. The Vs calculated by shock dominated models for SLSN hosts are higher than for radiation dominated models, but still lower than those calculated for the Lyα line emitting galaxies at higher z. In the GRB host spectra there is no trace of the high velocity winds predicted by SD models in SLSN host spectra. Such winds would waive the low density extended clouds in the ISM of these hosts.
3) T * and U calculated for LGRB hosts show that these are rather quiescent galaxies even at z∼ 2. It was found by Contini (2014b) that activity is associated to a high T * . 4) In SN host galaxies some SB stars have temperatures approaching those of outburst.
5) Models reproducing the line spectra of a sample of LGRB galaxies hosting WR stars (Han et al 2010) at relatively low redshift, show He/H=0.13 in a few objects. Modelling the continuum SED, the contribution of a rather old 6) The O/H relative abundances calculated by detailed modelling of SN hosts are scattered between 12+log(O/H) =8.85 and 8.0. They are close to solar in LGRB hosts, perhaps contaminated by shocked an photoionised gas within the same galaxy. O/H are generally higher than those calculated by "direct methods", in particular for LGRB. N/H are lower than solar by factors of 5-20 for both SN and GRB hosts.
7) The geometrical thickness of the clouds is nearly constant for GRB hosts, D∼ 0.3 pc and shows a small increase at z∼ 2. A uniform D indicates similar turbulent regimes in the ISM of the different hosts. In fact similar shock velocities are found in GRB host clouds.
8) The Hα absolute fluxes calculated at the emitting clouds of SLSNI hosts at 0.1< z<0.3, are relatively high, proportionally to T * and U . 9) SLSN host galaxies are more compact than other SN hosts.
Concluding, our analysis of SLSN and GRB host galaxy spectra indicates that some parameters adopted to reproduce the SN and LGRB host galaxy line ratios are different. First, we have found that the velocity field is lower in LGRB host than in SN host galaxies, and it is very similar to that found in SB galaxies. Second, most stars in the SB throughout the SN hosts have reached temperatures similar to those of outburst, indicating that some activity is going on. Moreover, our modelling leads to lower than solar metallicities in term of O/H in SN hosts at 0.1<z<1. Metallicities in LGRB hosts are close to solar throughout the 0.01<z<3.4 range. The present analysis results of SN and GRB host galaxy spectra, in the near UV-optical-far IR range, suggest that the SN-host symbiosis is stronger than the GRB-host one in terms of activity. The physical and chemical conditions in the GRB host galaxies are similar to those in SB galaxies within a large z range.
